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TABLE 7.-1Ifonthly and f l t i i f v o ~  6um8 of the I?-year m e a n  of lhe w i n  n n d  sk! j  reidinlion n p o n  a horizontal slo-facc a1 Nrrdison, If'is., f i o m  
A p r i l ,  1911 ,  to March ,  1988, iricli isi i ,a,  in qrnii i  cnlories pru sqiiurc centimeter 

................ 

- 
Year 
__ 

loo. 044 
122,855 
122,818 
123.767 
114, Mi 
125.072 
122,092 
120,593 
116,857 
121,618 
116.286 
118,434 
118,197 
1 I?. 606 
119,234 
115,48fi 
112.552 

119,137 
. - - - -. . 

- 

14,072 
13,350 
13,026 
14.128 
12,%4 
11,516 
14,239 
13,711 
15,297 
13. x 3  
13, R37 
14.032 
12.9% 
13,530 
14,050 
13,120 

__-___ 
10.596 
10,001 
9,629 

11.060 
9,429 

10,466 
10,562 
10.246 
9.9i0 

10.940 
I O ,  XXU 
11.039 
9.069 
9,591 
9,810 
7.940 

1911. ............................................... 
1912 ....................................... 
1913L. .................................... 
1914 ....................................... 
1915 ....................................... 
1916 ....................................... 
1917 ....................................... 
1918 ....................................... 
1919 ....................................... 
19 20 ....................................... 
1921. ...................................... 
1922 ....................................... 
19 ........................................ 
1924.. ..................................... 
19 25.. ..................................... 
1826 ....................................... 
1827 ....................................... 
19 28 ....................................... 
Means ..................................... 

6,297 
4,651 
3,196 
4,966 
4,117 
6,106 
5,963 
4,676 
5,35i  
4.130 
5,710 
4.025 
5,166 
4,869 
4.638 
4,532 
4,749 
4,906 

Yenrs 

__.___ 

1913-1915 ......... 

NUIU-  
Solar ber of 
alti- ohspr- 
tude ra- 

tions 
__/__. 

5S.3  1 15 0 . W 6  
lYl7 .............. 60.6 ~ 10 
192i .............. I ................... 

. 

* 

,0353 

- _  
1.020 
- ~ 

.......... 
.- 

............. 1 .G5  
~ 

............. 1.047 

--- 
............. 1.065 
--- 
............. 1.a37 
--__ 

14.3 3 

12.6 1 
.................... 

- 
................ 
__I> 
...... ~ ........ 

.0502 

. W 9  
- 

- 
OYi4 

Febru- 
ary &larch Octoher Vovem- 

ber 
Deeem- 

ber 
Tear 1 January April 

11, i42 
12,663 
13,360 
12, 313 
13.069 
12,727 
11, i30 
11.683 
10,042 
11.432 
11,649 
11.437 
12,712 
11,055 
12,167 
14.732 
10, 515 

12.053 
....... 

Juli  

- 

17. 202 
15,623 
17,413 
17,417 
13.273 
17.672 
16,736 
16, lSi  
16,014 
16,219 
16,842 
15, 112 
15,655 
15.579 
15, 5913 
14.760 
16.4S9 

. - - - - - 
12,006 
10,006 
9,854 

11,863 
IO, 2-72 
10,031 
11,446 
9,739 

10,175 
6,219 
6,677 

11,122 
6,465 
9,916 
9,530 
8,816 

10.635 
10. In7 

16,153 
16.891 
1:. 704 
15,203 
14.605 
15,6i3 
13,630 
15.661 
14.779 
1G,oo7 
15,671 
15.664 
14.986 
12.952 
16,920 
16,722 
16.362 

6.533 
7,932 
2.360 
I ,  070 
7,534 
i, i93 
6,400 
7,026 
6,296 
7,701 
7,317 
R. 177 
7.218 
8.417 
5, S23 
6,262 
7.444 

4,554 
5.13i 
4,218 
5,656 
4,947 
4,831 
4.319 
4,395 
4,820 
3. i12 
3,664 
3,491 
4,149 
4,128 
4,476 
3.708 
3,262 

4,217 
4,024 
3,717 
4,320 
3.519 
4,469 
4,190 
2,697 
4.343 
3,266 
3,680 
3,788 
3.303 
3.866 
3.649 
3.392 
3.502 

3,761 
......... 

15,643 
11.Y.IX 
13. m 
16,238 
12.494 
15,024 
16,002 
14.194 
14, i52 
ifi. 410 
14, 79.1 
14,380 
16. ?-3 
13.510 
16. iY5 
1.5. 497 
11. *m 
14.71s 

........ 

-. - - -. 
6.953 
7. 5R1 
7,422 
5,062 
7,292 
8,147 
7,145 
5.936 
6.616 
5.394 
6.937 
6.502 
6,015 
5.161 
5,165 
6,266 
R. 743 
6,492 

...... 
15.623 

........ 
16. 117 

T ~ R L E  S.--l-alues ( j l  a j  n scale diiiision of the pcdle?idar pyrheliometer 
in qrnni coloricu per ~ i i i r i ~ r f e  per  square centinie!er, as delermincd by 
coinpnrisonx bctuven the C'nlleneleir und Icloroin p!yrheliometers 

DISCUSSION 

Note on Figure 2 of Piippo'.~ paper.-The author inti- 
mates in his text that the rather steady decrease in the 
annual totals of radiation, as indicated by the broken 
line in Figure 2, can be accounted for in part, only by 
increased smokiness of the atmosphere of Madison due 
to an increase in the consumption of bituminous coal as 
a fuel in recent years. Also, while there is, in general, 
accord between average annual cloudiness aiid the total 
annual radiation from year to year, there is no evidence 
of an increase in cloudiness in recent years a s  compared 
with the earlier years covered by the pyrheliometric 
record. 

It remains to ascertain if the recording pyrheliometer 
may not have deteriorated during tlie 17 years i t  has 
been in use. There are three ways in which we might 
expect deterioration, as follows :- 

(1) The blackened grids might becoine less black or 
the platinum wires of the bright grid might tarnish. 
Visual observations do not indicate that this is the case. 

(2) The glass dome covering the grids might become 
less transparent. Visual observations do not show that 
this is the Ease. However, such observations are quite 
inconclusive. 

(3) A sliding contact on a bridge wire niaintaiiis 8 
balance in the two arms of the bridge which is a part of 
the register, and if this wire heconies worn its resistance 
increases and less movement is necessary to balance the 
heating of the black grids by radiation of a given in- 
tensity. In  consequence there is lessened movement of 
the pen over the intensity scale of the record sheet. 
Since the wire has been kept coated with oil there can 
have been little wear on the wire. 

Nevertheless, there is opportunity for deterioration of 
the apparatus in the manner indicated above, and the 
only practicable way to detect it is to recalibrate the 
pyrheliometer occasionally. 

In  Table 8 are given summaries of comparisons be- 
tween the measurements of the intensity of the vertical 
component of direct sunshine by the Callendar and the 
Marvin pyrheliometers. 

The ratios shown indicate that the Callendar register 
now records 3 per cent lower than it did in the years 1913- 
1915, and this will account for about half the decrease in 

Num- 
Solar ber of 
alti- obser- f 
t u d e  vii- 

t jons 
_ _  ____ I-[-- 

1917 
Ratio 1 ~ 1 ~ 1 ~ ~  ................ 

1927 
Ratio .. -<.. ..... 1913-191. 

1YI- 
1Y13-191., Riit.io --7.~ ..................... 

~ ~. I 1  lY27 
R:itio 1~13-1~i5 .................. 

__ 

annud radiation receipt during the above period. The 
remitining half I ani inclined t80 attribute to incretzsed 
siiiokiiiess, which is not apparent in the atmospheric 
transrnission coefficients of Table 2 for the reason that 
observations with the Marvin pyrheliometer are not made 
on days when tlie atmosphere contains much smoke. 

The Marvin pyrhelionieter at Madison was coinpared 
with Sniithsonian pyrheliometer No. 1 on Septeniber 29, 
1928, and the mean of three series, each covering a period 
of about 30 minutes, gave for the ratio S,,iitlisonian hlarvin the 

value I .OO?. Sniithsoninn N o .  1 is frequently CGiilpared 
with substandards at  the Smithsonian Institution. It 
was last compared on February 28, 1923, and was found 
to be in accord with them within the error of observation. 
This has been the result of all comparisons made since 
M a y  3, 1920; and since July 12, 1910, the change in the 
ratio between Smithsonian substandards aiid Smithsonian 
No. 1 has been only 0.7k4.34 per cent, No. 1 appearing 
to r e d  that amount lower st the present time.-f7. H 
Kimbn 77. 


